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Description 

[0001] This invention refates to a combuslion cham- 
ber head assembly with variable geometry fuel injector 
means for a gaa turbine engine combuetor. In particular 
the Invention concerns a fuel rnjeclor having airflow con- 
Ird means operative to vary combustor airfiow in ac- 
cordance with engine operating conditions. 
[00Q2] Fuc! fr.joclcrc used in ths corrifcustior. systems 
of modem gas turbine engines are usually of the air- 
spray (or air-blast) atomiser type. These devices are de- 
signed to bring together controlled amounts of air and 
fuel to achieve a weK distributed aMuel mixture for en- 
gine combustor entry at a desired air-fuef ratio. Fuel at- 
omisalion is achieved by exposing the fuel to a high ve- 
locity airflow supplied from the engine compressor. It is 
generally preferred that the airflow is caused to swirl to 
increase the relative velocity between the air and the 
fuel prior to combustor entry. This provides for more cf 
ficient burning with the resultant effect of reduced com- 
bustor emissions. 

[O003] In known e/rangements swirl vanes are provid- 
ed to create the necessary swirl effect. The vanes are 
arranged in arrays disposed around a central fuel deliv- 
ery nozzle and/or coaxial ly with a ring of fuel discharge 
apertures. The vi^nes may de'fine radially inflowing air 
swirl devices or alternatively axial flow devices. In both 
arrangements the afrflow through the injector is deter- 
mined by the effectiva now area ot the airflow passages 
between the vanes. 

[0004] The selection of the portion of combustor air 
that 13 to enter the combustor through the swirl devices 
is often a compromise between desired combustor per- 
formance at full power conditions, where it is preferable 
to operate with a relatively weak air-^uel mixture to min- 
imise smoke emissions, and desired combustor per- 
formance at low power conditions where there is a re^ 
quirement toavoU weak extinction. With fbced geometry 
devices there is a limit to the operational range of tho 
Infectors, and in order to obtain satisfactory perform- 
ance at low power conditions it has been the practice to 
limit injector air>fue) ratios at high power uuMuiiiuM;^. 
(0005] Optimisation of fuel injector airflow has be- 
come more difficult in recent years due to the ever in- 
creasing range of engine cycle air-fuel ratios. One ap- 
proach to this problem has been the development of 
staged combustors. Typically these combustors include 
a dedicated pilot stage combustion zone which is opti- 
mised for low emission combustion at low power low 
temperature settings, and a main stage combustion 
zone which is optimised tor low emission combustion at 
high power high temperature settings. Fuel is fed to ded- 
icated pilot stage fuel injectors during low power opera- 
tion. and additionally to dedicated main stage injectors 
during high power operation. During low power opera- 
tion fuel to the main stage injectors is cut off and all tuel 
goes to the pilot resulting in improved combustor stabil- 
ity. The drawback however with staged combustors is 



that they add to the overall weight and mechanteal conv 
plexity ot the engine. 

[0006] Another approach has been to control the air- 
flow through the injectors by making the injectors varia- 

s ble geometry. A number of variable geometry fuel injec- 
tors have been proposed wherein the airflow through the 
injector is controlled by a movable control ring or sleeve 
disposed about the outer periphery of the vanes. Aper- 
tures forvnou fti urn uuiufor ring (or sleeve) cooperate 

10 with the airflow passages between the vanes in such a 
manner to regulate the airflow entering the injector 
through the vanes. An example of an injector of this type 
is disclosed In International Patent Application 
W092/17736. The injector disclosed in this reference 

^5 comprises a pair of axially adiacent swirl devices, one 
of which is o^ the variable geomatry type having an ax- 
ially translatable sleeve element disposed about it's out- 
er periphery, and one which is fixed. 
[0007] A problem associated with this and other vari- 

20 able geometry devices is that as the airflow throuqh the 
injector is restricted there is a resultant increase in com- 
bu^lcn chumbcr prGssurs icss. The etfect of this is to 
cause the engine compressor to operate closer to a 
surge condition ar^l the airflow through engine com- 

2S pressor bleed systems to Increase. In arrangements 
where the injectors are provided with one or more fbced 
geometry swirl devices in addition to at least one varia- 
ble geometry device, as in W092/17736 above, there is 
an additional problem ol the airflow through the fixed ge- 

^0 ometry device increasing as the combustion pressure 
loss increases. This has this effect of negating, at least 
In part, the airflow reduction Intended. 
[0008] It is an <^jeclive ol the present invention there- 
fore to provide a variable geometry fuel injector which 

S5 overcomes thAnrnhiArns of the prior art. !h particular the 
Invention has for an objective a variable geometry fuel 
injector which has a combustion chamber pressure loss 
characteristic consistent with that of a fixed geometry 
device. 

40 [0009] According to the invention there is provided a 
combustion chamber head assembly with variable ge- 
omeiry iu«i injecior means lor a gas turbine engine, 
comprising a combustor head defining an enclosed 
combustor head volume or air-only cavity separated on 

45 its downstream side from a combustion region by an 
endwall which is pierced by a muttipticity of apertures 
including at least one fuel-air mixture aperture and aplu- 
rality 6l air-only apertures, and at least one fuel injector 
assembly including means defining a tuehair mbting re- 

so gion opening through the fuel-air mixture aperture into 
the combustion region, a fuel nozzle which, in operation, 
sprays fuel into the fuel-air mixing region, and airflow 
control means having a first flow passage for admitting 
air into the fuel-air mixing region and a second passage 

^ iiiuluultfy ix fnovablB diverier member for selectively di- 
verting air entering Ihe second passage to exit either into 
the mixing region or via the enclosed combustor head 
volume Into the plurality ol afr-cnfy apertures whereby 
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airflow fnto the mixing region may be varied. 

[0010] Preferably in the closed position the air pass- 

ll'iy ilir'uuifl'i ihd Van&S JS dii'StCteCi'iritu a. CaVtty CilSpOSeu 

on tho upstream sido of the con^uslion chamber. 
[0011] Preferably the cavity Is divided from the com- 
bustion chamber by a combustion chamber endwall, 
and the endwall Is apertured to provide the air-fuel and 
air-oniy outlets. 

[0012] Preferably the air-fuel and air-only outlets are 
spaced apart so that air entering the combustion cham- 
ber through the air-only outlet or outlets has subslantial- 
ly no effect on the combustion chamber.air-luel ratio Im- 
mediately downstream of the air-fuel ourtlet. 
[0013] TMe flow control means may comprise an axi- 
ally translatable sleeve which co-operates with a coaxial 
anriulsr flange rrfember to define an annular flow bound- 
ary between the air-fuel mixing region and the cavity. 
[0014] Preferabfy the sleeve comprisgs an inner an- 
nular wall member which fornrw pari of the ftow bound- 
ary, and an adjoin ing outer annular wall which fomis part . 
of a sleeve vahre arrangement for directing air exiting 
the vanes to the alternative air-fuel and air-only flow out- 
lets. 

[0015] The outer wall member may be provided with 
a plurality of circumferentiaify spaned apertures through 
which air exiting the vanes passes as the sleeve is pro- 
gressively moved to restrict the air entering the mixing 
region. 

[0016] The invention will now be described In greater 
detail, by way of example only, with reference to the ac- 
companying drawings in which: 

Figure 1 is a partial, longitudinal sectional view of a 
gas turbine engine combustor having a variable air- 
fuel injector of the present invention in a high power 
configuration, 

Figure 2 shows tho injector of Figure 1 configured 
for low power engine operation, and 

Figure 3 is a. pari cut-away view of the injector of 
Figurn 1 in the rllfRCtian of A revealing details of an 
injector actuating mechanism. 

[0017] With rafergnce to Figure 1, there is shown, a 
variable geometry air-fuel injector 10 positioned at the 
upstream end of a gas turbine engine combustor 12. A 
plurality of such injectors are cfrcumferentlaily spaced 
around me combustor lor delivery of an air-tuai mix- 
ture to a primary combustion zone 13. Figure 1 shows 
the sectional detail of one Injector, all the injectors in the 
sy&tsm being identical. In Figure 1 the surrounding en- 
gine detail, such as elements of the engine compressor 
and turbine which lie adjacent the combustor, is omitted 
(or clarify, 

[0018] In use, a portion of incoming air from the en- 
gine compressor (not shown, but to the letl of the draw- 
ing in Figure 1) is diteuled tu tlie tnjeclors 10 where it is 



mixed with fuel to form a vaporised air-fuel mixture. This 
mixture enters the upstream primary combustion zone 
13 where It is burm. The CumbustSon gases then enter 
a downstream dilution or secondary zone (not shown) 

s where additional air from the engine compressor is add- 
ed prior to expansion through the engine turbine (also 
not shown, but to the right of the drawing in Figure 1). 
[0019]- The combustor shown is of a generally con- 
ventlona! configuration and includes a pair of radially 

10 spaced annular sidewall members 14 and 16 which are 
coaxially disposed about a main engine axis IB. The 
sidewalls are connected at their upstream end by means 
of an aerodynamically shaped combustor head portion 
20 and an upstream combustor bulkhead 22. The bulk- 

IS head extends radially between the sidewalls to provide 
an annular partition bsf.vGsn an upstream Gir cavir/ 24 
and a downstream combustion chamber region 26. 
[0020] A protective heatshieW 2B \r mounted on the 
downstream face of the bulkhead 22 to provide thermal 

20 shielding from conr^bustton temperatures. The heat- 
ehield has an annular configuration mado up of a plural- 
ity of abutting heatshield segments which are bolted In 
abutting relationship to the bulkhead 22. The segments, 
which are of substantially identical form, extend both ra- 

2S dlally towards the inner and outer walls 14 and 16 of the 
combustor, and circurnferentially towards adjacent seg- 
ments to provide a fully annular shield. 
[0021] The bulkhead is provided with a plurality of cir- 
curnfersntislV spacsd apertures 30 for sir^fuel entry to 

30 the combustion chamber 26, and a like plurality of ap* 
ertures 32 and 34 for air-only entry. The air-fuol aper- 
tures 30 are positioned mid-way between the inner and 
outer combustor waits 14 and 1 6 and align with a corre- 
sponding series of apertures 3i formed in the upstream 

35 head portion 20. The air-only apertures 32 and 34 lie 
adjacent the combustor walls at the radially inner and 
outer bulkhead extremities. The heatshield segments, 
which are each aesaciated with an adjacent one of the 
air-fuel apertures 30. are similarly provided with air-fuel 

40 entry apertures 36 which align with the bulkhead aper- 
tures 30 in the combustor assembly. The segments ere 
each spaced a short distance from the bulkhead to ere- 
ate a series of under-segment chambers 36. Each seg- 
ment is spaced from the bulkhead by an annular flange 

4S 40 fomr^ed around the air-fuel aperture 36. The cham- 
bers 38 are each adapted to receive a supply of cooling 
air for Ule cooling through a further series of bulkhead 
apertures 42 formed around the air-fuel entry apertures 
3U. The cavity id4 is vented at a number of positions 2i> 

so to receive a portion of the compressor airflow for supply 
to the under tile chambers 38. 

[0022] Each injector has a generally cylindrical con- 
figuration and comprises a pair o1 axially spaced air swirl 
devices 44 and 46 disposed about a main injector axis 
£S 48, a central fuel delivery nozzle 50 aligned substantially 
along that axis, and an axially extending downstream 
cylindrical flange portion 52 which tocates the injector in 
a respective one of the combustor apertures 31 . The fuel 



3 

PAGE 49/75 ' RCVD AT 9/3/2004 5:08:3S PM [Eastern Daylight Time] * 8VR:USPTO-EFXRF-1/0 * DNI8:872fl306 * C8ID:1 703 768 0994 « DURATION (mm-ss): 35-32 



09/85/2084 17:86 1-783-768-0994 ADAM CERMAK ESQ PAGE 58/75 



EP0 735 318 B1 



delivery nozzle 50 is poGitioncd at tho di&tal ond of a fuet 
delivBfy arm 51 suspended Irom surrounding engine 
casing structure ^not shown). 

[0023] the first of the swirl devices 44 comprises a 
plurality of clrcumferentlally spaced swirl vanes 54 
which define a first series of radially inflowing air-inlet 
passages 56. The second device 46 comprisee a like 
plurality of swfrl vanes 58 which define an adjacent se- 
ries of inlet passages 60. As Tigure 1 shows, the first 
and second swirl devices define first artd second airflow 
inlets to a central air-fuel mixing region 68 downstream 
of the fuel nozzle 50. 

[0024] The first series of vanes 54 are disposed be- 
tween an upstream injector end wall 62 and a profifed 
annular flow divider 64. The second setof vanes 58 are 
disposed in a similar manner between the fiow divider 
64 and the upstream extremity of the cylindrical flange 
52. 

[0025] The end wall 62 and flow divider 64 define op- 
posing sides of a common flow path 66 which extends 
from the vane inlet passages 56 to the air-fuel mixing 
region 6S. ThG flow path 66 has an arcuate profile which 
is determined by the correspondingly shaped interior 
end wall and upstream flow divider surfaces 70 and 72. 
The shape of the flow path 66 is such that the air entering 
the injector through the vanes 56 is turned through 90 
degrees before entering the alr-tuel mixing region 68. 
An arcuate flow path 74 is stmiiarly defined on the down- 
stream side of the flow divider 64. Tliie now path extends 
in a similar manner between the vanes 58 and the air- 
fuel mixing region 68. The shape ol the flow path 74 cor- 
responds to that of tho adjacent flow path 66 so that air 
entering the injector through the vanes 56 is caused to 
exit In the direction ol the injector axis 48. 
[0026] In accordance with the invention the down- 
stream boundary of the injector flow path 74 is provided 
by an upstream portion of a axially moveable flow con- 
trol ring 78. 

[0027] The flow control ring comprises a pair of radi- 
ally spaced annular wall members 60 and 82 which are 
joined at their respective upstream ends along a com- 
mon eld^ edge 93. The inner rri^mb^r 30 ttetir^ea 
an annular airflow boundary between tho air-fuel mixing 
region 68 and the surrounding airflow cavity 24. The in- 
ner wall 80 includes a downstream cylindrical wall sec- 
lion B4 which has a stepped outer surface for coopera- 
tion with an overlapping portion of a cylindrical flange 
86 extending trom the bulkhead aperture 30, and a pro- 
fited upstream portion 88 vyhlch is shAped In accorri«nce 
with the downstream surface of the flow divider 64. The 
outer wall 52 includes a main cylindrical portion 90 which 
lies adjacent the injector flange 52 and a radially spaced 
cylindrical flange 92. The flange 92 is positioned at the 
downstream end of the cylinder in coaxial spaced rela- 
rycjTi r^n fiR provirto an annular rece.qs for receiving thrv 
injector flange 52. The recess 94 provides for location 
of the control ring with respect to the injector body and 
in addition provides a guide lor the movable ring along 



tho injector axis. 

[0028] A plurality of circumferentlally spaced airflow 
apertures 96 are distributed around the cylinder 90 im- 
mediately downstream of the adjoining side edge 63. 
5 These apertures form the side openings of a sleeve 
valve arrangement which is operative to direct the flow 
exiting the vane passages 60 to selective alternative re- 
gions. 

[002S] The control rrro 78 which forms the movable 
10 part of the slaeve vah/e arrangement Is connected to a 
rotatable input shaft 98. The shaft exlencJs radially out- 
ward from the injector 10 through a bush 100 located in 
the combustor head 20. Preferably the shaft extends in 
the radial direction of the engine and is connected at it's 
radially outermost end to a unison ring (not shown) link • 
ing aii the injectors 10 for coordinatad operation. 
[0030] As can best been seen from Figure 3 the radi- 
ally Innermost' end of the shaft 98 is attached to one end 
of a actuating lever 102. The lever has a elongate slot 
20 104 which is adapted to receive an upstanding pin 106 
secured to the cylindrical flange 92 at the 12 O'clock po- 
sition of the rinc?. The shaft is offset from the pin so that 
as the shaft rotates the control ring is caused to trans* 
late. 

2S [0031] The controi ring is movable t^etween the posi- 
tions shown in Figures 1 and 2. In the position of Figure 
1 the injector is configured for high power engine oper- 
ation. The cuntiol ring 78 is positioned as far rearward 
as the arrangennent will allow. The upstream edge of the 

30 ring is aligned with the downstream extremity of' the 
downstream injector vane passages 60. The apertures 
96 at tho upstream end of the ring are dBsposed adjacent 
the cylindrical flange 52. The ring effectively seals the 
cavity 24 from the airflow through the vanes. In this po- 

3S aitlon all the air posoing through tho vano passages 56 
and 60 enters the mixing region 6B for discharge as an 
air-fuel mixture to the primary combustion region 13. 
[0032] In the position of Figure 2 the control ring 78 
has been moved to the position shown by rotation of the 

40 actuation shaft 98. In this position the injector is config- 
ured tor low power engine operation. The forward edge 
of .the cor>lrol ring is rtow positioned ii'jt|y.cer!l the flav« 
divider 64. Translation of the ring causes the airflow ap- 
ertures 92 to align with the vane passages 60. This 

46 causes tho airflow through the downatroam passages 
60 to flow into the cavity region 24 for combustor entry 
at airflow entry apertures 32 and 34. The movement of 
the ring to this position eflecls a reduction in the overaK 
air-fuel ratio of the air and fuel mixture entering the com- 

so bustlon zone through the air-fuel openings 30,36. The 
portion of air entering through the vanes 53 Is diverted 
to the cavity 24 and tho only airflow to tho mixing region 
68 is that entering through the upstream vane passages 
56. 

SS. [00331 ThP InlpnJnr rtfl.'^nrihRcl f»>fwii1ft/5 ftv Cjrf>^\Af op- 
erational flexibility since there is little or no change in 
effective injector air inlet area during flow modulation- 
The inlet flow area presented to the irKoming compres- 
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sor airflow by the vane passages 56 and 60 rennains 
constant regardless of control ring position. The only ef- 
feet the control ring has Is to atter the proportion dl the 
incoming air which enters the air-fuel mixing region. 
[0034] From the foregoing it will be appreciated that 
the pressure loss characteristic of the gas turbine en- 
gine comt^ustor described wH) correspond to that of a 
conventional combustor equipped with fixed geometry' 
air-fuel injection devices. As previously mentioned this 
provides for greater airflow control and also engine op- 
erational etability. 



Claims 

1. A combuslion chamtaer hend assembly with w^ria- 
ble geometry fuel injector means for a gas turbine 
engine, comprises a combustor head (20) defining 
an enclosed combustor head volurrie or alr-onty 
cavMy (24) separated on its downstream side from 
a combustion region (26) by a bulkhead wall (22) 
which is pierced by a multiplicity of apertures Includ- 
ing ai least ai least one fuel-air mixture aperture (30) 
and a plurality of air-only apertures (32,34), and at 
least one fuel injector assembly (10) including 
means defining a fueWair'mixing region (66) open* 
ing through the fuet-air mixture aperture (30) Into 
the combustion region (26), a fuel nozzle (50) 
which, in operation, sprays fuel into the fuel-^ir mix- 
ing region (68), and airflow control means hiaving a 
first flow passage (66) for admitting air into the fuel- 
air mixing regton and a second passage (74) includ- 
ing a movable diverter member (78) for selectively 
diverting air entering the second passage (74) to ex- 
it either into the mixing region (68) or via the en- 
closed combustor head volume (24) Irtto thd plural- 
ity of air-only apertures (32,34) whereby airflow into 
tho mixing rogfon (68) may be varied. 

2. A combustion chamber head assembly with varia- 
ble geometry fuel injector means as claimed In 
claim 1 wherein the movable diverter member (78) 
ot the airflow control means comprises an axlally 
translatable diverter sleeve. 

3. A combustion chamber head assembly with varia- 
ble geometry fuel injector means as claimed in 
claim 2 wherein the axlally translatable sleeve co- 
operates with a coaxial annular flange member (06) 
io define a flow boundary between the air fuel mix- 
ing region (68) and the air-oniy cavity (24). 

4. A combustion chamber head assembly with varia- 
ble geometry fuel injector means as claimed in 
clflifn 3 wherein the diyerler mernbef (78) CQm.pri^e^ 
an inner annular wall member (84) which forms part 
of tfie flow boundary, and an adjoining outer annular 
wall member (82) wtiich forms pan of a sleeve vah/e 



8 

arrangement (or diverting air in the second passage 
(74) into either the air-fuel mixing region (68) or the 
air-onty cavity (24) and outlets (32,34). 

s 5. A combustion chamber head assembly with varia- 
ble geometry fuel injector means as claimed in 
claim 4 wherein the outer annular wall member (82) 
IS provided with a plurality of circumferential ly 
spaced apertures (96) through which air entering 
10 the second passage (74) is diverted as the diverter 
sleeve (78) is progressively moved to restrict air en- 
tering the mixing region (68). 

6. A combustion chamber head assembly with varia- 
ble geometry fuel injector means as claimed in any 
orecftdinn oIrbti whorflin thft first nnd sftfinnrt p?isr 
sages (66. 74) of the airflow control means include 
airflow swirl vanes (44.46). ^ 

7, A combustion chamber head assembly with varia- 
ble geometry fuel injector means ao claimed in 
claim 6 further including a fuel nozzle (50) disposed 
on a longitudinal axis (46) and the swirl vanes 
(44,46) are arranged in an annular array about said 
axis (48) to provide a radially inward How of air with 
respect to the axis, and the upstream end of the di- 
verter sleeve (78) Is profiled to turn the inwardly 
flowing air through substantially 90* Into the axtally 
extending mixing region (68,). 

6. A combustion chamber head assembly with varia- 
ble geometry fuel Injector means as claimed in 
claim 6 or claim 7 wherein the air inlet swirl vanes 
(44.46) are axlally spaced and the airflow diverter 
means is associated with tha downstream array of 
vauus (46). 

9. A combustion chamber head assembly with varia- 
ble geometry fuel Injector means as claimed In 
claims 2 to 8 wherein the axially translatable sleeve 
(78) Is adapted to receive a rotatable input and 

means (98.102) are provided for converting, thet ro- 
tatable input into an axial translation of the diverter 
sleeve (78). 



Patentanspruche 

1. Orsnnkammerkopfbaugruppe mit DrennsiOiioin- 
sp'ritzmitteln variabler Caeometrie fOr ein Gasturbi- 
nentrlebwerk. mIt einem Brennkammerkopf (20), 
der ein umschfossenes Brennkammerkopfvotumen 
Oder eine Nur-Luft-Kammer [24)bild6l.dasb2W. die 
an der slromabwartigen Seite von einem Brennbe- 
re^ich (26) durp.h eine. Tfennwaod (22) abgotrgnat 
ist, die durch eine Vielzahl von Offnungen durchbro- 
chen ist, die mindestens eine Brennsiofl-Luft-Ge- 
mischoffnung (30) und eine Vielzahl von Nur-Lufi- 
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Gtfnungen (32, 34) umfasaen, und mit mindealens 
oiner BrennstoffeinsprltzGrbaugruppe (10) mil Mit- 
teln, die einen Brennstoff-Luft-Mischbereich (68) 
bdden, def durch diD Brennstofl-Luft-Gemischoff- 
nung (30) in den Brennberaich (26) ausmundet. 
welter eine Brennstoffduse (50). die im Betrieb 
Brennstoff in den Brennstoff-Luft-l\4i6chbereich (68) 
sinspritzt, und Luftstramsteuefmitte) umfaQt, die ei- 
nen er^iten Strdmungskana! (66) 2 urn Zufuhren vcn 
Luft in den Brennstoff-Mlschbereich und einen 
zweiten Kanal (74) mit einem beweglichen UmlenK- 
tell (78) 2um wahlweisen Umlenken von in den 
zweiten Kanal (74) eintretenden Luti auiweisen, so 
da3 diese enlweder in den Mischbereich (68) Oder 
uber daa unnachlosaene Brennkammerkopfvolu- 
men (24) in dte Mehrzahl von Nur-Luft-Offnungen 
(32, 34) austritt. wodurch der Luftdtrom in den 
Mischbereich (68) varl^ert werden kann. 

2. Brennkammerkopfbaugruppe ml Brennsloffein- 
spr'rtzmitteln variabler Geometrie nach Anspruch 1, 
wobei das bewegilche Umlenktetl (78) der Luft- 
stromsteuermittel etne axial verschiebbare 'Um^ 
lenkhijise aufweisl 

3. Brennkamnnerkopfbaugruppe mit Brennstoff ein- 
spritzmitteln variabler Geometrie nach Anspruch 2> 
wobel die axial verschiebbare HOlse mit einem ko- 
axialei'i Rii'i^flanbuiileil (88) zusammenwirkt. um ei- 
ne Stromungsbegrenzung zwischen dem Luft- 
Brennstoff-Mischbereich (68) und der Nur-Luft- 
Kammer (24} zu bltden. 

4. Brennkammerkoptbaugruppe mrt Brennstoffein- 
spritzmittetn variabler Qeometrie nach Anspruch 3>: 
wobei das Utnlenkleil (78) ein inneres rinqtormiges 
Wandteil (64) aufweist, das tail der Stromungsbe- 
grenzung bildet, und ein angrenzendes aufJeres 
ringformiges Wandteil (82) aufwetsl. das Tell einer 
Hulsenventilanordnung zum Umlenken von Luft in 
den zweiten Kanal (74) entweder in den Luft-Brenn- 
axoii Mfcchbcrcich (6fi) odor die Nur Luft Kammer 
(24) und die Auslasse (32. 34} bildet. 

5. Biennkaininsrkoptbaugrupp© mit Srennstoffein- 
spritzmilteln variabler Geometrie nach Anspruch 4, 
wobei das auRere ringformige Wandlei! (82) mit el- 
per Mehrzahl von umfangsmaBig beabstandelen 
Offnungen (96) vorsehen is I, durch welch e In den 
zweiten Kanal (74) eintretende Luft abgeteitet wird, 
wahrend die UmlenkhGilse (78) fortschreitend be- 
wegt wird, um die in den Mischbereich (66) einlre- 
tende Luft zu drosseln. 

6. Brennkammefkopfbaugrupps mil BronneiofJcin- 
spritzmittaln variabler Geometrie nach einem d^r 
vorhergehenden AnsprOche. wobei der erste und 
der zweite Kanal (66, 74) der Luftstromsteuermlttei 
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LunstromdrallftOgel (44, 46) enthah. 

7. Brennkammerkopft>augTuppe mit Brennstoff ein- 
sprltzmllteln variabler Geometrie nach Anspruch 

B wetter mit einer Brennstoffduse (50), die auf einer 
LangsachsB (48) angeordnet 1st. und wcbei die 
DraflftQget (44, 46) in einer ringfdrmigen Anordnung 
um die genannle Achse (48) angeordnet sind, um 
eirse rsdi^! sinwarts rr^il Bozug suf die Achoc (42) 

10 angeordnet sind. um eIne radial elnw^rts mit Bezug 
aut die Achse gerichtete Luttstromung zu erzeugen, 
und wobai das stromaufwartige Ende der Umlenk- 
hOlse (76) soprofiliert 1st, da6 die Einwartsstromen- 
de Luft um elwa 90* in den axial verlautenden 

1^ Mischbereich (66) umgelenkt wird. 

B. Breruikammerkopfbaugrupper mit Brennstoffein- 
sprttzmltteln variabler Geometrie nach Anspruch 6 
ndnr 7, wnhei die lJJ1tfli^la^^f^^allfIfJgfll (44, 46) bxvi\ 
20 beabstandet sind und die Luftstromumlenkmittei 
der stromabwartigen Anordnung von Flugein (46) 

7iinoni-Hn«t iftt 

9. Brennkammerkopfbaugruppe mit Brennstoffejn- 
ss spritzmiUeIn variabler Qeomelrie nach den Anspru- 
chen 2 bis 8, wobei die axial verschiebbare Hiitse 
(78) fOr eine drehende Eingangsbewegung ausge- 
bltdel ist und MIttel (98, 102) zum Umseczen der 
drehanden Eingangsbewegung in eine Axiarver- 
30 schiebung der Umlenkhulse (78) vorgeaehen sind. 

Revendications 

3S 1, Ensemble de tSle de chambre de combustion avec 
des moyens formant injocleur d© carburant g^ 
m6trie variable, pour un moteur k turbine a gaz, 
comprenant une t6te de chambre de combustion 
(20) d^finiseant un volume de tdte de chambre de 

40 combustion enfermS ou de cavitS d'air seul (24). 36- 
par^ sur son cdtd aval d'une region de combustion 
(2fS}, sSpars fiur sen cdtd ava! d^une region de com- 
bustion (26) par une clolson d'extremit6 (22) qui est 
percee d'une multipticfte tfouvertures comporlanl 

4S aii moins une ouvoriure de melange carbu rant-air 
(30) et une pluralite d'ouvertures d'air seul (32, 34) 
et au moins un ensemble d'injecteurs de carburant 
(1 0) comportant des moyens d6finlssant une region 
de melange carburant-air (6R) d6houchanl k Iravers 

sc Pouverture de melange carburant-air (30) dans la 
region de combustion (26), une buse de carburant 
(50) qui, en fonctionnement, pulverise du carburant 
dans la region de melange carburant-air (68) et des 
moyens de commands d'ecoutemeni d'air compor- 

5? tant ur. premier passage d'<5cGu!smsnt (66) poui ad* 
mettra do Pair dans la region de m6lan9e carburant- 
air et un deuxieme passage (74) comportant un Pig- 
ment de deviation mobile (78) pour dSvier de ma- 



B 

^AGE 52^S - RCVD AT 9/5/2004 5:08:35 PM [Eastern Daylight Time] * 8VR:U8PTO'EFXRF-1/0 * DNI8:872930B * C81D:1 703 768 0994 * DURATION (min-ss): 35-32 



09/05/2004 17:06 1-703-768-0994 



ADAM CERM«< ESQ 



PAGE 53/75 



11 

ni&re selective I'air emrant dans le deuxi^ma pas- 
. sage (74) pour sorlir, soil dans la region de melange 

(53), scit par I'lntcrmfidiGirc cfu volume tcrm6 dc la 
ISte do la chambr© de combustion (24), dans ta plu- 
rality d'ouvertures d'air seul (32, 34), de fa9on a 
pouvoir faire varier i'dcoulement d'air dans la region 
de mdlange (68). 

2. Enserrible de tdte de chambre de combustion avec 
das moyens fonmant injecteur de carburant k g^o- 
metrie variable seton la revendccation t , dana lequel 

rel6ment de deviation mobile (78) des moyens de 
commande d'6coulement d'arr comprend un man- 
chon de deviation pouvant etre deplace axtetemant. 

3. EnssfT^blo de tSts de charr.bfs de combustion avec 
des moyer^s formant injecteur de carburant ^ geo- 
nn6trifi variable scion la rcvendicatioh 2, dans lequel 
le manchon pouvant €tre deplacd axiatemerit coo- 
p^re avec un Pigment formant bride annulaire 

* coaxtale (66), de n^iiere k ddfinir une (rontiere 
d'dcoulement enire la region de melanjge air-carbu- 
rant (68) et la cavltd d'air seul (24). . 

4. Ensdmblo do tdto de chambre de combustion avec 
des moyens formant Injecteur de carburant a geo- 
m6lrie variable selon la revendication 3, dans lequel 
I'elGmont de deviation (76) comprend un Element 
fnrmant p«rnl annu lairft intfirnn (04) niii f«jt n^rlift 
de ia fronti^re d'ecoulement et un 6]6ment de parol 
annulaire externa contlgu (62). qui fatt partie d*un 
agencement de valve a manchon pour daviar Pair 
dans le deuxi&me passage (74) dans Tune ou Tautre 
de la region de melange air-carburant (68) ou de la 
cavtt6 d'aIr eeul (24) et des sorties (32, 34). 

5. Ensemble de tete de chambre de combustion avec 
des moyens lormanl injecteur de ca/burant b g6o- 
metrle variable sejon la revendication 4, dans lequel 
I'el^mentde paroi annulaire Qxterne (82) estpourvu 
d*une pluralite d'ouvertures circonterenliellement 
espacOes (96) a travers (esqiaeDes Pair penetrant 
dans le deuxieme passage (74) est ddvi6 h mesure 
que le manchon du dispositif de deviation (78) est 
deplace progress ivement afin de II miter Tentrdc 
d'air dans la region de melange (68). 

6. Ensemble de ifite de chambre de combustion avec 
des moyens forrnHni injaclRur de.carburani a geo- 
m^trie variable selon Pune quelconque des reven- 
dications prDcedentes. dar^s lequel les premier et 
deuxieme passages (66, 74) des moyens dc com- 
mande d'ecouiement d'air comprennent des dfiflec- 
leurs d'air (44, 46). 

7. EnRembIa de t§te de chambre de combustion avec ' 
des moyens formant injecteur de carburant a g6o- 
metrtd variable selon la revendication 6. compre- 
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nant en outre una buse de carburant (SO) dieposde 
-sur un axe longitudinal (48) et les d^flecteurs (44, 
46) sent dlGpoG^Ss cr^ up. riccau annu!u:rc autour 
dudtt axe (48). de manifere k conslituer un ^oula- 

5 ment d'air radialement vers fint^rieur par rapport h 
I'axe. et rextr6mit^ amontdu manchon du dispositif 
de deviation (78) est profilde de manifere k faire 
tourner I'air s'ecoulant vers rinterieur sensibiement 
de 90° dans la rdgion de melange s'dtendant axia- 

»o lement (68). 

6. Ensemble de t§te de chambre de combustion avec 
des moyens formant injecteur de carburant d geo- 
m^trie variable selon la revendication 6 ou ta reven- 
IS dication 7. dans lequel les d6flecteurs d'admission 
d'air (A A, A6) sont espaciSs axia lement et !ss 
moyens de deviation d'ecouiement d'air sont asso- 
cids au roseau de ddflectaurs (46) vers Paval. 

SO 9. Ensemble de t§te de chambre de combustion avec 
des moyens formant injecteur de carburant k gdo- 
rndtrie variable selon les revendlcatlons 2 k 3, dans 
lequel le nrtanchon pouvant dtre d6p!ac4 axiaiement 
(76) est adapt e pour recevoir une entree rotative, 
25 et des nnoyens (98. 1 02) sont prevus pour transfor- 
mer I'entree rotative en un deplacement axial du 
nrtanchon du dispositif de deviation (78). 
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